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Introduction of Lightning and Antistatic Protection Device for Chemical Tank Transport Vehicles 

1. Overview 

The lightning disasters keep an increasing trend to various important industries such as power supply, petro-chemistry, 

telecommunication, transportation, aviation. Especially with rapid development of road transportation, lightning becomes serious threat to 

oil tank vehicle transportation. 

Based on statistics by "Hazardous Materials" magazine, in North America, 20 of explosion accidents of petrochemical storage tanks, 16 of 

them are caused by lightning. 

2. Situation analysis 

Petrochemical tank transport vehicles often run under open atmosphere in the wild, which is easy to be hit by lightning strike. Meanwhile, 

in transportation the shaking and vibration of vehicle may cause accumulation of static electricity. In specific  area of vehicle , the 

positive and negative charges may lose their balance and cause high electrostatic potential, even up to thousands of volts. When potential 

difference is caused with surrounding objects, the electric charge transfer may occur, and spark discharge may happen which will cause 

fire or even explosion on flammable substances.  

Traditional protective measures for hazardous tank vehicles are: to increase tank wall thickness, to have the inner wall with antistatic 

coating, to use conductive rubber tires, to use electrostatic drag belt etc. Usually the basic ways to prevent electrostatic hazards are: to 

have electrostatic earthing, to improve operational measures, to use electrostatic eliminator (installed at the pipe outlet)and to add 

antistatic agents and so on.  But few researches are made for lightning protection and electrostatic protection for moving vehicles. 

Tank vehicles usually use drag chain or conductive rubber drag belt for earthing, but the connection with ground is not reliable, especially 

when the vehicle is moving on bumpy road。 In this case fire or explosion of vehicle is inevitable when lightning or electrostatic event 

occurs  

Therefore an integrated protective measure and multi-channel discharge for earthing are effective methods against lightning and static 

electricity.   

3. Solution introduction 

Through research, investigation and tests since 2011, our company developed a suitable lightning and electrostatic protection device on 

tank vehicle with function of fluid earthing & electrostatic elimination 2013.  

a) The basic configuration of the device  

1) Use lightning and electrostatic protection rod of space charge transfer function to reduce the strength of electrostatic 

field on the top of vehicle to prevent lightning down leader coming. The protection range is the whole vehicle. The 

height of the device is as same as height of vehicle. 

2) Use fluid medium earthing device to set up one or more earthing channels;     

3) Spray vehicle body with electrostatic eliminate medium so that the electrostatic potential of the vehicle is always lower 

than 3000V; 

4) Use Oil surface passive electrostatic discharge device to keep electrostatic potential between oil surface and vehicle 

body always below 3000V. The discharge current <40μA 

5) Use earthing resistance alarm device when vehicle is at parking place (Alarm value ≥60Ω  (electrostatic earthing 

resistance between checking point and the fixed earthing rod--- optional， diagram omitted) 
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b) The system diagram is as follows: 

 
4. System Parameters 

a) Air terminals and charge transfer parameters 

b) Detection and control parameters 1 

Maximum discharge 

current (8/20μs)

（kA） 

Air terminal 

voltage 

increasing 

rates（%） 

Corona 

current  

increased ratio 

Resistance

（Ω） 

Wind 

resistance(m/s) 
Height(m) Weight(kg) 

Protection 

range 

200 30～50 1.5～2.5 ≤1 ≥40 ≤0.67 ≤6 ≥55° 

Spray medium 

channel 

conductivity 

Input Voltage

（V） 

Action time 

in advance 

T1（s) 

Single 

lightning 

strike time 

T2（μs） 

Single 

spray time 

T3（s) 

Values of  

Electric field 

measured  

（V/cm） 

Spray 

pressure of 

fluid medium

（MPa） 

PH value of 

the fluid 

medium 

Ground 

Clearance 

(m) 

Wind 

resistance 

(m/s) 

Height 

(m) 

Weight 

(kg) 

Discharge at 

≤30kV & ≤60kA 

8/20μs 

10-100 3-6 720-1440 4-8 100-1000 ≥0.3  7～8 ≤0.5 ≥40 ≤1.0 ≤20 
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c) Detection and control parameters 2 

d) Passive electrostatic discharge unit parameters 

5. Installation Example 

a) System application example for tank vehicle 

 

 

 

 

 

 

 

 

 

 

Electrostatic 

voltage limit value

（V） 

Input 

voltage 

（V） 

Action time 

in advance 

T1（s) 

Single 

spray time 

T3（s) 

Values of  

Electric field 

measured 

（V/cm） 

Medium  

atomized 

particles 

（μm） 

Spray pressure 

of fluid 

medium 

（MPa） 

PH value 

of the 

fluid 

medium 

Ground 

Clearance 

from spray 

point 

(m) 

Wind 

resistance 

(m/s) 

H (m) W (kg) 

≤3000 10-100 3-6 4-8 100-1000 ≤200 ≥0.3  7～8 ≤0.8 ≥40 ≤1.0 ≤20 

 residual voltage of oil surface 

electrostatic discharge （V) 
Electrostatic discharge current (μA) external dimensions (mm) Anti-explosion level 

≤3000 ＜40 Ф180×505 ExiaIICT6 
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b) Installation notes:  

1)  Not suggest to use welding, drilling, etc. to install system components on tank vehicle 

2) Suggest to install system parts between tank and vehicle head or to install at space of vehicle chassis. 

3) The installation height of the detection unit, air terminal and charge transfer device cannot be higher than the highest point 

of communication vehicle; 

4) If air terminal and charge transfer device need to be installed above the highest point of tank vehicle, lifting device is 

necessary. 

5) As to electric actuator/ pneumatic device of system, if use the vehicle's own energy, they should match with vehicle’s 

power source or pneumatic device, otherwise the system itself shall be equipped with external power energy 

6) All devices installation and application of this system shall comply with the relevant standards concerned with of oil and 

chemical tank vehicles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7)      Sichuan Zhongguang Lightning Protection Technologies Co., Ltd. 

Address：No. 19, Tianyu Road, Western Park, Chengdu Hi-tech Zone, Chengdu, China 

Zip code： 611731 

Email：info@zhongguang.com 

       zhongguang@vip.163.com 

fax：（+86 28）87843532                                      

Tel：（+86）400 682 1987 

（+86 28）66755400,86082899,86083899 ext 2070 
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